The role of adverse childhood experiences (ACEs) in predicting later adverse adult health outcomes is being widely recognized by makers of public policy. ACE questionnaires have the potential to identify in clinical practice unaddressed key social issues that can influence current health risks, morbidity, and early mortality. This study seeks to explore the feasibility of implementing the ACE screening of adults during routine family medicine office visits.
A large and growing body of literature documents the relationship between adverse childhood experiences (ACEs) and worsened health status and negative life events in adulthood. Initial work by Felitti and colleagues [1] [2] [3] with a patient population from California Kaiser Permanente determined that current health risk behaviors, morbidities, and chronic diseases were predicted by the level of ACE scores. 4 The 10 ACE questions assess important social determinants of health: childhood abuse, neglect, and household dysfunction. Subsequent studies of other populations have shown that chronic exposure to ACEs, as defined by Felitti et al, affect health outcomes and health care utilization by the time of young adulthood. [5] [6] [7] While ACEs have been widely promoted 4, 8, 9 and examined in practice, 10 community 11, 12 and state-wide surveys, 13 as well as retrospective chart reviews, 13 there have, to our knowledge, been no other peer-reviewed publications where ACE questionnaires have been used by clinicians for screening in primary care.
The correlation of increased ACE scores with worsened health status raises the issue of using thehigher-risk subgroups of adult patients and, ultimately, to intervene for improvements in health status and outcomes.
Potential barriers to using ACE questionnaires in the course of office visits include acceptability of the questionnaire to patients and clinicians; whether the clinician learns new, previously unknown information; and potential for the administration of the questionnaire to interfere with the visit logistics, the purpose of the visit, or to increase the length of the visit.
The objective of this preliminary study was to explore the feasibility and utility of using ACE questionnaires as a screening tool in a family practice setting with patients presenting for follow-up of chronic illness or annual physicals. This is a first step in developing care models that address the impact of these early life experiences on adult health.
Methods
Family medicine practices were recruited to participate in this study at the annual meeting of the Dartmouth CO-OP Primary Care research Network.
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The network engages clinicians in Vermont, New Hampshire, and Maine in pragmatic research studies from the planning through implementation stages. A clinician workgroup defined the survey items for a feasibility trial of ACE screening. Seven clinicians in 3 rural primary care practices of the New England Dartmouth CO-OP Primary Care Research Network 15 subsequently conducted the feasibility study. All clinicians were informed about previous ACE research findings before the study. Two of 3 practices had part-time behavioral health and social work resources available, but they were used predominantly for acute issues. The study was completed during a 2-week period in 2015, with an additional 2 weeks allowed for part-time clinicians. The goal was to administer the 10-item ACE questionnaire 13 to a convenience sample of 20 consecutive, non-acutely ill patients per clinician; patients were aged Ն18 years. Data from 1 clinician was omitted because of selective recruitment by this clinician. Recruitment averaged 21 patients per clinician. Visits for acute illness were not screened because of their shorter duration, potentially limiting time for discussion. Nursing staff provided the ACE questionnaires at rooming, and clinicians viewed them during the office visit. Clinicians completed a questionnaire about the office visit immediately after the visit. Clinician and patient questionnaires were linked by study identification numbers. Patient ACE questionnaires collected for analysis had no personal identifiers other than age and sex. The study received approval from the institutional Committee for the Protection of Human Subjects. Study data were collected and managed using REDCap 16 electronic data capture tools hosted at the Dartmouth-Hitchcock Medical Center.
Data Analysis
Bivariate statistics were used to compare ACE question responses and risk level for men and women. Felitti and colleagues 1,2 found a linear relationship with multiple morbidities, but ACE scores Ն4 indicated patients who were at substantially high risk for later morbidity and early mortality.
1 Thus data were analyzed at 2 levels: (1) any ACE risk present or not and (2) ACE scores with a cut point of Ն4. ACE questionnaires were matched with clinician surveys from the encounter. Clinician responses about the impact of the ACE survey on the visit and changes in care were compared for the 2 levels of ACE scores.
Results
No patients refused to complete the ACE screening. A total of 127 patients completed the ACE questionnaire. Four patients had incomplete data because they did not have time to finish the screening before the visit, and 12 ACE questionnaires were misplaced and not submitted. Of the subjects, 61% were women. The average age of patients was 51.9 Ϯ 17.6 years (range, 19 -87 years). Almost half of visits (48%) were for chronic illness follow-up, 44% were for preventive health visits, and 8% were for other nonacute visits. Data from 111 patients were analyzed.
The responses to each ACE question and the proportion with any risk and high-risk ACE scores are summarized in Table 1 . There were no significant differences by age or sex. Higher-risk ACE scores (Ն4) were present in 10% of patients at preventive health visits compared with 30% at chronic illness follow-up (30%) and 33% at other nonacute visits ( 2 ϭ .04). Clinician surveys (n ϭ 111) reported on interactions during each patient visit. They felt the ACE screener did not interfere with the visit (100%) and in their opinion it was acceptable to the patient (98%). Table 2 summarizes the impact of 2 levels of ACE scores, Ն1ACE and Ն4 risks, on the visit.
Clinicians reported the issues detected were discussed, and the ACE questions provided them with new information. This finding was stronger for higher risk ACE scores but clinicians discussed the issues in over 2 thirds of visits for patients having any ACE risk (Ն1). Use of the questionnaire did not usually change the care in the visit (5.8% for Ն 1 risk, 16.7% for Ն4 risks) or the plan for follow up visits (1.4%) and resulted in no new referrals. Using the ACE lengthened the visit but in 90% of encounters with any ACE risk it added 5 or fewer minutes. With a high risk ACE score 75% of visits increased by 5 or fewer minutes and none by more than 15 minutes.
Discussion
Elevated ACE scores were common in these clinical settings: 62% of patients had Ն1 ACE risk and 22% had a high-risk ACE score of Ն4. The occurrence of any ACE risk is similar to the that among the panel from Kaiser Permanente, of whom 12.5% had highrisk scores at health appraisals. 9 In primary care screening these higher scores can be expected with the inclusion of visits for chronic condition manage- ment, since it has been shown that the level of ACE scores are an independent predictor of multimorbidity. 17 The Kaiser population also included women who were 50% more likely to have high-risk ACEs, whereas our population showed no sex differences.
ACEs act as chronic life stressors that are not routinely detected in primary care. While it is optimal to address these toxic stressors during childhood, patient screening via a parent questionnaire has not yet been validated. Of relevance to adult ACE screening, higher ACE scores continue to have an impact on later health. Prospective studies of adults show that elevated ACE scores predict hospitalizations for chronic obstructive airway disease 7 years later. 18 This effect exists after controlling for conventional risk factors (eg, obesity, diabetes, smoking, asthma). In addition to predicting prescription rates for antidepressants 10 years later, 19 ACE scores predict adult suicide attempts. After controlling for mental health confounders, each addition point in the ACE score increased the risk of suicide attempts by 50%. There was also an association of ACEs with unintended adult first pregnancies. 20 ACE screening has the potential to identify higher-risk populations for targeted health care interventions before these sequelae occur.
While interventions informed by specific trauma in early life have not yet been adapted from mental health settings for use in primary care, this study gives initial information about whether it is feasible to integrate ACE questionnaires into routine office visits for periodic physicals or follow-up of chronic diseases without notably extending the visit. Patients in this exploratory study did not express distress with answering the ACE questions, and clinicians did not report disruptions of the office visit. Administering the questionnaire did not, in itself, extend the office visit. However, the higher the ACE scores, the more likely that the visit was longer. Only 3% of people with any ACE risk (ACE score Ն1) required 10 to 15 minutes of additional visit time. Most visits (91%) were extended by no more than 5 minutes.
The ACE screening differs from other previsit screening because it provides an expanded personal medical history of the patient, in contrast to other screenings for current tobacco or alcohol use, or an abusive relationship. As such, the history changed the clinical care provided for only 1 of 6 patients with highrisk ACE scores. For family medicine clinicians, specific therapies to address ACEs in this clinical setting are not clearly defined and often are not readily accessible. This may have led to our finding that the plan of care was not altered and referrals were not made.
In this exploratory study we did not collect data on how many patients had already received treatment or how receptive patients are to counseling for traumatic events in early life. While all patients approached completed the survey, we cannot know whether preexisting clinician attitudes about ACEs influenced their responses during the visit. There also are other limitations to be addressed in future studies, including a lack of racial diversity, interclinician variability, and a lack of detailed data from patients or subsequent clinic encounters after screening to determine whether screening affects subsequent patient management. This short-term study also did not provide clinicians a way to flag this information as a key aspect of patient history within the electronic health record, which is an important step in using the results of screening during later visits.
This study did, however, indicate that incorporating ACE screening during routine care was feasible and can provide a more complete picture of health determinants that are not usually assessed. It may be useful to link positive ACE scores with screening for other current health risk behaviors associated with high ACE scores (eg, tobacco, alcohol, or other substance abuse; obesity; and depression). Integrating the current understanding of treatment for trauma during early life into the development of clinical care pathways will be important for future progress. With this perspective, interventions to address ACE risks can be developed in primary care settings.
